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History of 
Wayne Mayhew 
and Company 
By Wayne E. Mayhew, Sr. 
PART II: THE FIR PLYWOOD INDUSTRY 
AND OTHER INDUSTRIES 
_L he fir plywood industry is located in three western states — Washing-
ton, Oregon and California, and in British Columbia in Canada. This 
industry (United States) contacted our firm because of favorable reports 
on what uniform cost accounting had done for the food processing in-
dustry. For each of the years 1954, 1955 and 1956 we prepared cost 
study reports showing the weighted average unit costs for ten to twelve 
plywood companies. This study was underwritten by the industry trade 
association, The Douglas Fir Plywood Association, the primary objective 
being the development of a uniform cost accounting system. Accordingly, 
a unit cost-finding manual was written by Mayhew in 1957 and published 
by the Douglas Fir Plywood Association in January 1958 under the title 
Cost Accounting Manual for the Fir Plywood Industry. Since that time 
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the project has been greatly expanded by the Association; at this time 
(1962) more than 100 plywood mills are using the system and partici-
pating in an industry program in the same manner as the industry cost 
accounting programs for various segments of the canning industry, except 
that the gathering and disseminating of cost data are done by a staff 
employed by the D.F.P.A. Our firm's participation is limited to a con-
sulting service, handled by Harold Wright of our Seattle Office. 
"It Seemed Impossible to Allocate the Cost of Wood" 
The unit cost finding problem for plywood was very complex. This 
was due in part to the very great number of items produced, and in part 
to the fact that it seemed impossible to allocate the cost of wood to the 
panels, by grades. Plywood panels are made of three, five, or seven sheets 
of veneer. The sheets of veneer vary in grade and thickness and in the 
combinations of these sheets to make a panel. The number of products 
(panels) ranged from about 100 to 300 items. For many years, the 
members of this industry had used a costing system that consisted of 
converting the production of all panels to a common denominator by the 
use of quantitative factors: the basic item was 1,000 square feet (surface 
measure) of 3/8 inch panels. The converted units (footage) was divided 
into each of the elements of cost (dollars) and the result was the cost 
basis 3/8 inch panels. This served as an index to the cost; no attempt 
was made to cost any other item. In actual fact, this item did not exist, 
because the grade was not identified. 
Solution the Same as for Food Processors 
Strange as it may seem, the key to the solution of this complex 
problem was the same as for food processors. Cost allocation factors 
were assigned to (1) the veneer sheets by thickness and (2) to the veneer 
sheets by grades. While veneer itself is not sold (normally) it was neces-
sary to first determine the cost of veneer by grade and thickness. It was 
then a simple matter to assemble the wood cost for a panel, consisting of 
a sandwich of the veneer sheets for the face, the back, and the cross band 
centers. The qualitative or grade cost allocation factors for veneer were 
determined in essentially the same way as described in Part I for fruits 
and vegetables: starting with selling prices, all costs except the wood 
were deducted and the remaining balance represented premiums which 
the consumer was willing to pay for the varying degrees of quality. 
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In every log peeled there are about five grades of veneer. There 
are also about eight thicknesses of veneer. However, there are only 
about five grades and three thicknesses that are commonly used to 
produce a very high percentage of the total. The following table will 
show quantitative and qualitative factors which were used to allocate the 
cost of logs to these most commonly used sheets of veneer: 
Grade 
A Sheet 
B Sheet 
C Sheet 
D Sheet 
D Cross Band 
C Cross Band 
1/10" 
1.62 
1.28 
1.15 
1.02 
.76 
.85 
Thickness 
1/8" 
1.90 
1.50 
1.20 
U.00) 
.90 
1.00 
3/16" 
1.80 
1.50 
1.35 
1.50 
Note from the above table that the common denominator or basic 
item of veneer is a "D" Sheet — 1/8"'thick. The production of panels is 
broken down to the production of veneer. These allocation factors are 
then used to convert all veneer produced to a common denominator. The 
dollar cost of the logs, divided by the basic or converted units, results in 
the cost per 1,000 feet of the basic item. The cost of any other grade or 
thickness is then determined simply by multiplying the cost of the basic 
item by the proper factor. The next step is to add together the cost of the 
veneer sheets used in a particular panel. The possible combinations of 
veneer sheets to make panels are almost innumerable; but fortunately in 
actual practice the common or popular items are limited (for most com-
panies) to something less than 100 different panels. Incidentally, this 
technique became extremely helpful to management in projecting the 
wood cost for any new item that might be attempted, and experimental 
items were common to almost every company. This observation will 
serve to emphasize the importance of the primary objective of the system, 
which was to determine the grand total cost to make and sell every item, 
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so that costs could be compared with selling prices. The present wide-
spread use of the system demonstrates its effectiveness. A uniform cost 
system is now actually in use, where no system worthy of the name 
existed before. 
The explanation of the step-by-step procedures has been greatly 
abbreviated here, but they are explained and illustrated in detail in the 
manual itself. The manual belongs to the Douglas Fir Plywood Associa-
tion and only a few copies are in the files of Touche, Ross, Bailey & 
Smart. There is another segment of industry that could use these same 
procedures; that is, the hardwood plywood industry which is widespread 
geographically, and which has a greater number of products. Both in 
terms of the number of companies and in terms of dollar volume it is 
substantially smaller than the fir plywood industry. 
COLD STORAGE WAREHOUSE INDUSTRY 
Many industries have attempted to develop uniform cost accounting 
systems, but their efforts often fail because they are limited to a chart of 
accounts; they do not solve the problem of allocating and prorating the 
various elements of cost to the products manufactured. Some industries 
have a permanent cost accounting committee; the cold storage warehouse 
industry is an example. The following is quoted from a speech made at 
the annual convention of the National Association of Refrigerated Ware-
houses in December, 1959. 
"Gentlemen, we did a little research. This association is 
68 years old and there is one subject that has been on conven-
tion agendas nearly every year for 68 years." 
We were employed in 1960 to develop cost information for this 
industry in California, for use in rate hearings before the Public Utilities 
Commission. While a manual of cost accounting had already been 
written, we found that it was not being used; nor was it usable. We then 
developed a unit cost finding system, prepared a manual and helped the 
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members of the industry to install the system. At the end of 1960 we 
prepared a composite average cost report for this group and for the first 
time unit costs, determined in a uniform manner, became available for 
P.U.C. rate hearings. This manual is entitled Cost Accounting for Cold 
Storage Industry and is written by Partners Mayhew and Bowen. 
This industry sells services, rather than products. Unit cost finding 
had been almost totally futile, but the P.U.C. rate structure was presumed 
to be based on or related to costs. It was extremely complex, because 
there were separate rate schedules by areas, by products or groups of 
products, and by sizes and styles of containers. There was a rather thin 
and obscure thread of consistency running through all of these rate 
schedules that recognized, to a degree, the density of the product. All 
products are weighed in and out in terms of 100-pound units, but since 
the warehouse is selling space, the rates were related to space occupied 
rather than to the actual weight. This basic principle was applicable 
generally to both the storage and the handling operations. For both 
handling and storage the rates also reflected differences that were related 
to the lot size. It became evident, therefore, that it would be necessary to 
develop a double set of cost relationship factors in order to determine the 
costs by density and by lot size. It was also apparent that such allocation 
factors need not be related to products because the costs were not 
influenced by the contents of the packages. By determining and recording 
the density of each product accepted for storage, it would be possible to 
compute scientifically accurate density relationship factors and to convert 
all products received to a common denominator in terms of 100# units. 
For example, Product A has a density of 1 5 # per cubic foot and 
Product B has a density of 3 0 # per cubic foot. For Product A it would 
be necessary to multiply the actual weight by 2, in order to make Product 
A absorb the same storage cost as Product B. The same basic principles 
could also be applied to the handling operation, except that the cost 
relationship factors must be related to the lot size rather than the density. 
Tables of cost relationship factors were developed for each major 
operation, such as freezer storage, cooler storage, handling, quick freez-
ing. In addition to these major services there are some minor or fringe 
elements of cost that modify these costs for a few of the products. It will 
be sufficient here to illustrate and explain the procedures developed for 
freezer storage because the basic principles are the same for all depart-
ments. The table on the next page shows the allocation factors for 
freezer storage only. 
DECEMBER 1962 21 
EXAMPLE COLD STORAGE CO. 
TABLE OF COMBINED COST ALLOCATION FACTORS 
FREEZER STORAGE 
Range Group 
Lot Size 
Under 5 0 0 # 
5 0 0 - 1,000# 
1 ,000- 2,000# 
2 , 0 0 0 - 5,000# 
5,000 - 10,000# 
10,000 - 2 5 , 0 0 0 # 
Over 25,000# 
Density 
Factor 
6.00 
3.00 
1.50 
1.25 
1.05 
1.00 
.95 
Under 
15 
2.00 
12.00 
6.00 
3.00 
2.50 
2.10 
2.00 
1.90 
15 
20 
1.50 
9.00 
4.50 
2.25 
1.88 
1.58 
1.50 
1.43 
20 
25 
1.25 
7.50 
3.75 
1.88 
1.56 
1.31 
1.25 
1.19 
25 
30 
1.00 
6.00 
3.00 
1.50 
1.25 
1.05 
1.00 
.95 
30 
35 
.85 
5.10 
2.55 
1.28 
1.06 
.89 
.85 
.81 
35 
40 
.75 
4.50 
2.25 
1.13 
.94 
.79 
.75 
.71 
Over 
40 
.65 
3.90 
1.95 
.98 
.81 
.68 
.65 
.62 
The procedure for unit cost finding may be summarized in the 
following illustrative computation, taken from the manual: 
Total No. 100# Units in freezer storage, after 
applying the Conversion factors in above 
table to the actual 100# units (stored during 
the period) under each of the applicable 
categories 321,884 Units 
Total cost for period — freezer storage 
Cost per unit 
$ 39,070 
$ .1214 
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Now, in order to determine the cost per unit for any other lot size 
or density, simply multiply $.1214 by the proper factor in the above 
table. By converting the quantities ( 100# units) in the freezer storage 
to common denominator units (using the cost allocation factors in the 
above table) the computation of the unit cost became as simple as if all 
the products in storage were one single uniform product, such as frozen 
peas. Here again, a complex problem is reduced to a simple solution, 
and members of the industry have often remarked "Why didn't we think 
of that before?" The above illustration is oversimplified because the con-
version work sheets and other accounting steps are not shown. For these 
details refer to the manual (second printing in 1961), copies of which are 
available to all Touche, Ross, Bailey & Smart offices in the United States. 
There are presently about 35 warehouses in California that are 
using this manual and these unit cost finding procedures. Copies of the 
manual have been sold to other companies in other states. A permanent 
cooperative cost accounting program has now been established in Cali-
fornia, which means that composite average cost reports are being 
prepared annually. There are about six other local trade association 
groups of cold storage warehouses in the United States that could and 
should adopt the system and establish an industry cost program. Further-
more, these procedures are adaptable to another large group of "dry 
storage" warehouses in the United States. 
THE RED MEAT INDUSTRY 
The meat industry has for many years used a "cost testing" pro-
cedure. It is a poor substitute for unit cost finding, although it is un-
doubtedly better than nothing at all. These cost tests are applied to a 
"lot" of a certain number of head of cattle, hogs, or lambs and the 
objective is to assign a pro rata share of estimated costs to each lot, so the 
total cost can be compared with the sales value of the same lot. The 
difference is the profit or the loss on the lot. While this procedure is 
called cost testing it could be more properly called "profit testing." 
The unit cost finding problem for this industry is very similar to 
other food processing industries previously described in this article. A 
tentative manual has already been prepared, illustrating the technique of 
using cost allocation factors. Selling the idea to the industry still remains 
to be done, but the first essential step has been taken: We have sold our-
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selves. The system will be just as simple and effective as for the other 
industries described above. 
The principal product lines are: steer beef, cow beef, veal, lamb, 
and pork. For each of these products there will be two major kinds of 
unit costs: (1) whole carcasses, by size and grade, and (2) the primary 
cuts or parts of the whole carcass. There will also be, for some com-
panies, the problem of unit cost finding for such manufactured products 
as sausage, luncheon meats, etc. The following table will illustrate the 
relationship or cost allocation factors for whole carcass, steer beef, which 
is shown in the tentative manual: 
Carcass Quantity Quality Combined 
Grade Size Factors Factors Factors 
Choice Under 500 1.00 1.05 1.05 
Choice 500-700 1.00 1.00 1.00 
Choice Over 700 1.00 .95 .95 
Good Under 500 1.0417 .96 1.00 
Good 500-700 1.0440 .91 .95 
Good Over 700 1.0465 .86 .90 
Standard Under 500 1.0920 .87 .95 
Standard 500-700 1.0974 .82 .90 
Standard Over 700 1.1039 .77 .85 
In addition to the standardized grade itself (Column 1) the carcass 
size differentials shown above are also "grade" or value factors. The 
smaller the carcass, the higher the value becomes. These are not in-
trinsic differences, but a reflection of consumer preferences for smaller 
size cuts that will eventually be produced from the smaller carcass. It 
should be noted, also, that there,is a quantitative difference which is 
related not to the size of the carcass, but to the grade (Column 3) . The 
net dressed weight percentage to live weight increases with the grade. 
All of these rather intricate and elusive differences are constantly present 
and therefore they are very real and very important; they must be recog-
nized in the unit cost finding techniques. 
All that has been said in the two preceding paragraphs applies only 
to the whole carcasses of steer beef not to the component parts of a 
carcass when it is processed and sold as "primal cuts." Some packers 
slaughter and sell only whole carcasses; others will slaughter, process and 
sell only primal cuts; most of them do both. Other packers will purchase 
the whole dressed carcass and process and sell only primal cuts. When 
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the carcass is converted into primal cuts there is a wide range in the per 
pound value of these component parts. Here again, we have the problem 
of allocating the raw product costs to grade since all of these grades are 
produced from the same raw product carcass. The following shows the 
tentatively determined grade cost allocation factors for the most common 
primal cuts from choice steer beef; the cost of the whole carcass used for 
cutting will have already been determined, as described above, and trans-
ferred to the cutting department. Any other cuts not shown in the 
schedule below will be derivatives of those that are shown, and the 
factors will be computed by relating them to the primal cuts, from which 
they are taken. 
Hindquarter Cuts 
Rounds and rumps 
Full Loins — untrimmed 
Full Loins — trimmed 
End Loins (sirloin) 
Short Loins 
Flanks 
Fat — kidney 
Hindquarters (entire) 
1.00 
1.10 
1.50 
1.20 
2.00 
.25 
.10 
1.05 
Frontquarter Cuts 
Ribs 
Arm chux 
Square cut chux 
Briskets 
Shanks 
Plates 
Frontquarters (entire) 
1.10 
.80 
.90 
.60 
.25 
.35 
.80 
OTHER INDUSTRY POTENTIALS 
There are many industries that could use the essential features of 
the Mayhew system very effectively. Such potentials should always be 
considered in terms of a uniform cost system and a permanent industry 
cost program. Uniform cost accounting and the resulting yardsticks of 
efficiency have proven to be so valuable to these industry groups that our 
firm should be on the alert for other opportunities of this kind, but the 
system cannot be adapted to any and all types of industries. There are a 
number of common general characteristics that must be present in order 
to make such undertakings feasible. If any of the following conditions of 
characteristics are not present, the feasibility will be greatly impaired or 
non-existent. 
1. The industry group must produce a standardized product so that unit 
costs will be comparable. Such standards may be self-imposed by 
the industry or regulated by a government agency. A large percent-
age of the output of each member must be in such standardized 
products. 
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2. The unit cost-finding techniques are particularly effective when the 
problem involves numerous size and grade items produced from the 
same raw material. When this problem is present, the Mayhew 
system will be adaptable and very effective. The use of cost allocation 
factors offers a simple solution to a complex problem. 
3. The industry must be represented by a strong and progressive trade 
association; our contacts with members and our negotiations with the 
groups should always be made through such an industry organization. 
4. There must be a willingness on our part to thoroughly research the 
problem. We must know the industry, its products, and the account-
ing problems in order to achieve a practicable and workable adapta-
tion of the procedures. We must have something to sell. 
5. We must have trained personnel to carry out the undertaking. Such 
specialization does not require a great deal of training, but it is very 
essential. We must educate ourselves before we can educate an 
industry. 
A sufficient amount of thoughtful consideration has been made to 
warrant the tentative conclusion that the following industries could adapt 
the Mayhew system to their unit cost finding problem: (1) Pickle 
Packers, a large nationwide industry, packing numerous sizes and grades 
and styles of pickle products. (2) Florida Citrus Packers, a concen-
trated area group of about 40 companies, packing both canned and frozen 
citrus products in various container sizes and grades. (3) Poultry 
Processors, a large industry concentrated in a few areas, mostly large 
companies, all packing principally fryers and cut-up chicken parts. (4) 
Preserves, a rather scattered industry of fairly large companies, packing 
many varieties and sizes of jams and jellies. Our canning industry techni-
cal procedures have already been adapted for a few of these companies. 
(5) Hardwood Plywood, widely scattered, but many common products; 
numerous varieties of wood panels, in various grades. (6) Lumber, 
numerous companies, large and small; a West Coast industry producing 
pine, fir and other soft woods in many grades and dimensions. (7) Dry 
Storage Industry, a nationwide industry, large and small companies, 
handling numerous products. This is a service industry with the same 
basic problem as the cold storage industry. 
There are many other industries, too numerous to mention and 
many presently unknown to us, that probably could adapt these tech-
niques to their needs. The following are a few examples: (1) Paint com-
panies, (2) beer companies, (3) ceramic tile companies, (4) paper 
companies, (5) corrugated paper box companies, (6) dehydrated potato 
processors. 
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